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1 The following documents are referred to in this report: 

D1 : WO 91 1 9586 A (MONSANTO CO) 26 December 1 991 (1 991 -1 2-26) 

D2: US-A-5 264 058 (HOAGLAND JOHN C ETAL) 23 November 1993 (1993-1 1- 
23) 

D3 : DE 199 02 471 A (SEKURIT SAINT GOBAIN DEUTSCH) 3 August 2000 (2000- 

08-03) 

D4 : US 5 209 881 A (CHARBONNET DERRICK) 11 May 1993 (1993-05-1 1) 

2. The International application concems a process for the manufacture of laminated 
safety glass wherein in a first step a functional intermediate layer is pretensioned and 
then thermoformed on a mould to confomi to the curvature of the final glazing. 
This process further comprises a step of cooling "by forced draught" the shaped 
biaxlally oriented thermoplastic functional layer to fix the shape of the functional layer 
before finally positioning the pre-laminate between two glass panes and subjecting 
the whole assembly to autoclaving (claim 1 - combined subject-matter of originally 
filed claims 1 and 2). 



Article 33(2) and (3) PCT 



D1 discloses a method as to how to shape a composite interlayer to conform to the 
shape of the glazing to be manufactured. 

According to method claim 10 of D1. which is more concrete than claim 1 of D1. the 
process for fonning a shaped laminate for use in a safety glazing such as a vehicle 
window comprises: 



a) encapsulating a flexible, transparent, carrier layer of biaxially orientated • 
polyethylene terephthalate having a multi layer solar radiation control or electrically 
conductive stack on its surface within layers of plasticized polyvinyl butyral to form a 
premolding composite; 

b) heating the premolding composite to shaping temperature; 

c) stretching the heated composite against the surface of a shaping mold to Impart 
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connpound curvature thereto and form a shaped, shrinkable laminate; 

d) heating the shaped, shrinkable laminate to a temperature above the shaping 
temperature while containing Its edges to relieve stresses in the laminate developed 
during step c); and 

e) cooling the stress-relieved, shaped laminate while maintaining its edges 
constrained. 

The pre-laminate comprises a polyester film coated with functional layers and 
polyvinyl butyral adhesive layers (Fig.2 and p.12, 1.35 to p.13, 1.35). 

This method lacks the characterizing features of present claim 1 , namely the 
pretensioning by injecting hot air from the bottom of the mould and the forced cooling 
after relaxation of the thermoformed Interiayer. 

The composite laminate which is relieved of stresses Is allowed to cool down while 
still being clamped to the mould (p.11, 11.16-20 and p.15, 11.9-13). 

It is therefore concluded that claim 1 is novel over D1 (Article 33(2) PCT). 

3.2 The problem underiying the teaching of D1 is wrinkle formation when forming a 
curved laminated glazing. 

One point of concern is the presence of strain which is Imparted to the composite 
when shaping It to confomn with the contour of the mould by using clamps. 
For this reason, D1 teaches heating the composite laminate in restrained state at a 
temperature above 121° C (if poly(ethylene terephthalate) is used as a carrier film) to 
relieve stresses. 

This Is expressed in lines 5 to 20 at page 1 1 and In lines 20 to 36 at page 14. 

Injecting hot air to effect pretensioning is not suggested by D1 . Instead, It is asserted 
that the initial film - before shaping - has been released of stresses (p.13, 11.2-25). 
Use of pressurized air is mentioned in lines 47 to 52 at column 5 of D2 but not In the 
context of heating a pre-laminate. 

D1 does not suggest that forced cooling should be conducted in order to lock the 
form of the shaped interiayer, either. 

Whereas D1 deals with the same problem of wrinkle formation, it is silent about the 
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measures which represent the characterizing part of present claim 1 (Article 33(3) 

The subject-matter of the dependent claims does not add features which would differ 
significantly from the prior state of the art. 

This circumstance does however not affect the assessment of novelty and inventive 
step. 



The subject-matter of present dependent claims 2, 10 and 13 is known D1. 
Claim 1 4 is known from lines 6 to 9 at page 1 5 of D1 . 

Corrosion of the peripheral part of a metal-containing functional layer such as a low E 
coating is a well-known phenomenon. 

Measures that have been developed in order to counteract corrosion comprise 
removal of the peripheral part of the interiayer or making an incision in order to 
electrically separate the peripheral part from the area in the visible part of a safety 
glazing. 

3.4 Confonning an interiayer film corresponding to the final shape of a laminated glazing 
would be envisaged by a skilled person. 

Cold-stamping represents one possible manner which however is not related to the 
problem of avoiding wrinkle formation after the shaping step In a mould (present 
claim 4 - cf. column 3, lines 28 to 44 of D3). 

Fixing layers of a glass laminate to be fomried in a mould by vacuum is a usual 
measure (present claim 5). 

The orientation of the bonding layer towards the (first) glass pane is evident (present 
claim 6) and the orientation of the functional layer in the final glazing is of no 
importance for the shaping step (present claim 7). 

Use of poly(vinyl butyral) is a bonding resin Is conventional (present claim 10). 
Present claims 1 1 and 12 do not specify radii of curvature which would exclude any 
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radius of practical interest. 

3.5 The subject-matter of claim 1 5 is primarily related to the problem of controlling the 
temperature of a material In a heating or fusing cycle. 

As there is no hint that use of an infrared pyrometer would be crucial for achieving the 
objects of the invention, this subject-matter is regarded not to represent an essential 
feature of the invention. 
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At last, the International Application PubL No. WO 91/19586 discloses a process 
wherein a composite interlayer is laminated with all the end layers, thennoformed on 
a mould and then allowed to cooL Again, the end product is not completely 
satisfactory. 

5 Thus, from one aspect this invention provides a process for the production of a 
curved laminated glass pane comprising a first glass sheet and a second 
corresponding glass sheet, together with an interlayer comprising at least one 
bioriented thermoplastic ^functional layer, i.e. pre-stretched according to two 
directions substantially perpendicular therebetween in order to prevent wrinkling, and 

10 a corresponding at least one layer of a bonding resin having a reduced level of optical 
defects due to creasing of the interlayer, such process comprising the steps of 
positioning said interlayer between the two glass sheets and applying pressure and 
heat to form a laminated pane showing an end shape with one or more curvatures, 
which process is defined in appended claim 1. 

15 In a preferred embodiment, the interlayer may comprise one or more functional layers 
cold-overlapped prior to thermoforming and then thermoformed m a single cycle, by 
heating to a softening temperature adequate for all the functional layers, depositing 
on a mould and applying vacuum between mould and interlayer, followed by a final 
cooling by forced draught. 

20 According to another preferred embodiment, the functional layer comprises a 
peripheral pre-cut portion apt to be removed from the interlayer^ In this embodiment, 
one bonding resin layer is adhered to one face of said functional layer, the latter being 
subsequently cold-stamped in a configuration substantially corresponding to the end 
shape of said curved laminated glass pane, placed a mould and heated and then 

25 cooled ' by "forced' IJmugEtV This thermoforming step allows the thermoplastic 
functional layer to be permanently shaped after the subsequent cooling by forced 
draught 

The resulting interlayer is positioned on a glass glazing adhering the bonding resin to 
the glass surface, and said pre-cut portion is peeled off, whereby the outer edge of the 
30 functional layer remains to a certain distance from the edge of the glazings. Then, a 
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CL AIMS ' * 

1 . A process for the production of a curved laminated glass pane (1) comprising 
a first glass sheet and a second corresponding glass sheet (2), together with an 
interlayer (3; 3') comprising at least one bioriented thermoplastic fimctional layer (5) 
and at least one layer of a bonding resin (4), such process comprising the steps of: 

* thermoforming on a mould said at least one bioriented thermoplastic functional 
layer (5), together with at least one layer of a bonding resin (4) adhered to said at 
least one bioriented thermoplastic functional layer (5), in a configuration 
substantially corresponding to the end shape of said curved lammated glass pane 

(1); 

. * positioiiing said interlayer (3, 30 between the two glass glazings (2) and applying 
pressure and heat to form a laminated glazing showing an end sh^e with one or 
more curvatures. 

characterised in that, before the thermoforming step, said at least one bioriented 
thermoplastic functional layer (5) and at least one layer of a bonding resin (4) are 
heated and, during such heating, a hot air jet is injected firom the bottom so as to 
effect a pretensioning of said at least one functional layer (5) and then, after the 
thermoforming step and before said positioning said interlayer (3, 3') between the 
two glass glazmgs (2), said at least one functional layer (5) and said suitable layers of 
a bonding resin (4) are cooled by forced draught whereby the shape of said at least 
one functional film (5) is frozen. 

2. A process according to claim 1, wherein said interlayer (3) comprises two 
bonding resin layers (4), intended to be positioned into contact with distinct glass 
sheets (2), each adhered to the opposite side of one f functional layer (5). 

3. A process according to claim 1, wherein said interlayer (3') comprises one 
fimctional layer (5), and a corresponding one bonding resin layer (4), adhered to one 
face of the functional layer, the functional layer (5) comprising, along its whole edge 
a pre-cut peripheral portion (5*), apt to be removed in a subsequent step. 

4. A process according to claim 1 or 3, wherein, before the thermoforming and 
the cooling steps, said interlayer (3') is cold-stamped in a configuration substantially 
corresponding to the end shape of the curved laminated glass pane to be 
manufactured. 
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5. A process according to claim 3 or 4, wherein, in the thermoforming step, 
vacuum is applied to the interlayer (3') to make it adhere to the mould with the 
functional layer (5) adherent to the mould surface. 

6. A process according to one of the claims 3 to 5, wherein, in the positioning 
step, the shaped interlayer (3*) is positioned over one glass glazing (2), with the 
bonding resin layer (4) is applied to the glass surface. 

7. A process according to claim 6, wherein said one glass glazing (2) is intended 
to be at the internal side of the final glass pane (1). 

8. A process according to claim 6 or 7, wherein said pre-cut portion (5*) is 
peeled off when the interlayer (3*) has been positioned over said one glass glazing 
(2), whereby the outer edge of the functional layer (5) remains to a certain distance 
fcom the edge of said one glazing (2). 

9. A process according to one of the claims 6 to 8, wherein, in the positioning 
step, a further bonding resin layer (4) is ^plied at least on the exposed functional 
layer (5) surface, and a second glass glazing (2) is positioned on it, the shape thereof 
perfectly matching with the shape of said one glazing (2) and of the interlayer (3') 
covered by said additional bonding resin layer (4). 

10. A process according to any of the preceding claims wherein said bonding 
resin is poljfvinylbutyral (PVB). 

11. A process according to any of claims 1 to 3 characterised in that the glass 
pane is a curved glass pane having a cross curvature of at least 5.0 mm. 

12. A process according to any of claims 1 to 3 characterised in that the glass 
pane is a curved glass pane wherein at least a part of the curved surface has a radius 
of less than 10000 nmi. 

13. A process according to any one of the preceding claims wherein said 
functional layer (4) comprises a film in polyethylene terephthalate (6) with one or 
more filtering (7) and/or reflecting (8) sub-layers adhered thereto. 

14. A process according to any one of the preceding claims wherein in the 
thermoforming the heating temperature is set at 130^C +/- SO'^C. 

15. A process according to any one of the preceding claims wherein in the 
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thermdforming there is employed a temperature detection system with' iise df"to 
infrared pyrometer (16) with a wavelength sensor which detects the temperature rise 
of said at least one bioriented themnoplastic functional film (5) and said suitable 
layers of a bonding resin (4) and, as soon as the temperatures reaches the preset 
value, activates a system that interrupts the heating. 
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